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The risk of seizures while playing video games in photosensitive (PS) individuals with epilepsy is well established. However, 
media reporting, game packaging and anecdotal advice of medical practitioners may have implicated a broader proportion of 
the epilepsy population, i.e. not just those with PS, to be at risk. By using a hospital outpatient survey this paper investigates 
the perceived risk of using video games and electronic screens among those individuals with epilepsy. More than a quarter of 
those surveyed indicated that they thought that a substantially greater proportion of people with epilepsy were at risk from this 
stimulus than the estimated real risk suggests. One in 13 perceived that every individual with epilepsy is at risk of a seizure 
as a result of playing video games. Our results also indicate that the proportion of individuals with epilepsy surveyed who 
saw themselves to be at risk from video games, is two to three times the estimated real risk. For many individuals seizures 
during video-game play will represent a chance occurrence without a causal ink. It is essential that accurate information is 
passed on to every individual with epilepsy regarding their personal susceptibility to photic-induced seizures so that those 
who are not at increased risk may participate in relevant activities without undue concern. 
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INTRODUCTION 
The risk of seizures while playing video games 
in photosensitive (PS) individuals with epilepsy is 
well established’T2. This susceptibility is likely to 
be caused by the frequency at which the medium of 
transmission flickers and the associated patterns that 
accompany the material. Approximately 2-5% of all 
patients with epilepsy are shown to be PS during in- 
termittent photic stimulation (IPS) on the electroen- 
cephalogram (EEG), although the proportion is higher 
in children and adolescents. 
A single epileptic seizure whilst exposed to video 
games/electronic screens in individuals who subse- 
quently prove negative to Rash/pattern sensitivity may 
represent a chance occurrence. Using two 3-month 
study periods, Fish et al3 reported that the number 
of first seizures associated with video-game play that 
occurred in patients whose subsequent EEG failed 
to demonstrate PS was no higher than would be 
expected by chance. The possibility of inadequate 
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flash/pattern testing leading to possible ‘false nega- 
tives’ has also been described2. Non-photic aspects 
generated by this material such as excitement or 
stress, the associated cognitive engagement and sleep 
deprivation have also been put forward as potential 
triggers for these seizures4. 
The perception of risk associated with video- 
game/electronic-screen material among a population 
with known epilepsy is, to our knowledge, unex- 
plored. Media reporting, video-game packaging and 
anecdotal advice of medical practitioners suggest that 
a broader population group, i.e. not just those with 
PS, should be alerted to the possible risks of video 
games. 
For this reason we sought to investigate patient per- 
ception of the risks of such material through a sur- 
vey conducted at The National Hospital for Neurol- 
ogy and Neurosurgery, London with the following 
aims: (1) to ascertain epilepsy-patient views regard- 
ing the risk of seizures due to video-game playing in 
all people with epilepsy, and (2) to investigate the fac- 
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tors which individuals with epilepsy perceive to pre- 
cipitate their own seizures-with particular emphasis 
on those factors (sensory and non-sensory) that have 
been linked to video-game material. 
METHOD 
The survey sample consisted of predominantly adult 
patients attending the specialized epilepsy clinics run 
at the outpatient department over a 6-month period. 
To select a sample with active epilepsy we excluded 
any patient who had not had a seizure in the previous 
6 months. A total of 396 patients were approached to 
complete the survey with 32 (8%) of these declining 
or failing to complete it properly (N = 364). (See 
appendix 1 for survey format.) 
RESULTS 
Tables 1 and 2 give the results of our survey. 
Sample characteristics 
The age range of patients was 13-77 years with a 
median of 3 1 years. There were 182 males and 182 
females. 
The data demonstrate that the perceived risk of 
engaging in video-game material for persons with 
epilepsy amongst this population is high. More than 
one in four (27.5%) people surveyed believed that ei- 
ther ‘All’ or ‘Many’ of the epilepsy population were 
at risk from this stimulus. Those that responded ‘All’ 
Table 1: Epilepsy patient perceptions of seizure risk due 
to video-game material in others with known epilepsy. 
Prooortion at risk N Percentaee 
All 28 7.7 
Many (but not all) 72 19.8 
Small number 174 47.8 
Nobody 14 3.8 
Do not know 76 20.9 
TOTAL 364 100.0 
Table 2: Perceived seizure precipitants for individuals 
with known epilepsy. 
Precipitant N Percentage 
Video games 37 10.2 
Television 29 8.0 
Computers 46 12.6 
Flashing lights 148 40.7 
Patterns 26 7.1 
Sun/artificial light 41 11.3 
Lack of sleep 219 60.2 
Excitement 101 27.7 
Boredom 45 12.4 
Stress 260 71.4 
None of the above 46 12.6 
were not from a specific subpopulation, i.e. by gen- 
der or age. Furthermore, one in five (20.9%) were un- 
aware of who was at risk when using video-game ma- 
terial: The proportion of individuals who considered 
video games as a precipitant to their own seizures was 
greater than expected (10.2%), although this was not 
substantially different from either television (7.9%) 
or computer (12.6%) ‘at risk’ percentages. 
DISCUSSION 
The annual incidence of newly presenting seizures 
triggered by video-game material has been calculated 
as 1.5/100,000 in the age range 7-19 years’. Hence 
the population risk is very small. Prevalence figures 
of photosensitivity in general neurology referrals for 
EEGs usually range between 2 and 5%5-7. It has gen- 
erally been assumed that similar figures of prevalence 
apply for the epilepsy population. In our survey, more 
than a quarter of the sample group indicate that a sub- 
stantially greater proportion of people with epilepsy 
are at risk from video-game material than the esti- 
mated real risk suggests. One in 13 indicated that 
every individual with epilepsy is at risk of seizures 
from this stimulus. Our figures also indicate that the 
proportion of individuals with epilepsy surveyed, who 
saw themselves to be at risk from video games, is two 
to three times the estimated real risk. 
It is difficult to ascertain precisely why the differ- 
ence between perceived and real risk has come about. 
The ‘video-game epilepsy’ press barrage of 1993 
may have contributed some of the potential misin- 
formation. Suggestions that (1) individuals with non- 
photosensitive epilepsy stay up all night playing these 
games which seems to make them light sensitive* and 
(2) video games lead to medical problems such as 
epilepsy9 are unsubstantiated. Video-game packaging 
also carries warnings about potential risks, for ex- 
ample the SuperNintendo range warns: ‘Consult your 
physician before playing video games if you, or any- 
one in your family, has an epileptic condition’. Wam- 
ings such as this implicate a great number of people. 
Physicians may also have contributed to the existence 
of this problem. The overwhelming majority of per- 
sons with diagnosed epilepsy are almost certain to 
have had an EEG combined with IPS. It would seem 
then important to relay back to the patient the out- 
come of this investigation, even when negative, and 
if negative to explain the positive implications of such 
a result. The high percentage (40.7%) of patients in- 
dicating that flashing lights precipitated their seizures 
appears ample justification for this action. 
There are approximately 300,000 people in the UK 
with established epilepsy. The great majority (at least 
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95%) of whom are not at risk from light-induced 
seizures and hence are free to pursue leisure, edu- 
cational and employment opportunities that involve 
sources of light such as computers, TV, video games 
and discotheques. Those that are affected by photo- 
sensitive epilepsy (PSE) need to be assessed on an 
individual basis as its expression can vary widely. 
Sodium valporate is the drug treatment of choice. 
However, follow up EEGs are important to ascertain 
the extent of photoparoxysmal response (PPR) aboli- 
tion. This allows a more accurate interpretation of risk 
and helps determine strategies for stimulus avoidance 
if necessary. Employment opportunities need not nec- 
essarily be restricted. Visual display units (VDU), for 
example, usually operate at frequencies outside the 
range of sensitivity. 
(d) There is no risk of having a seizure due to play- 
ing video games if you have epilepsy. 
(e) Do not know. 
Please Tick As Many As You Feel Appropriate 
Do any of the following precipitate a seizure for 
Video games/electronic screens, VDUs, discothe- 
ques, etc. are all common pastimes. Seizures during 
these activities for many individuals will represent a 
chance occurrence without a causal link. It is essential 
that accurate information is passed onto every indi- 
vidual with epilepsy regarding their personal risk of 
photic-induced seizures. This will serve to help pro- 
tect those at risk but equally as important will reassure 
the majority that they may pursue many leisure, ed- 
ucational and employment opportunities without in- 
curring an excess seizure risk. 
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(1) 
Video games 
Television 
Computer screens 
Flashing lights, e.g. discotheque 
Patterns of lines, e.g. escalator 
Sunlight/artificial light 
Lack of sleep 
Excitement 
Boredom 
Stress 
None of the above 
Anything else-please state 
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Please Tick Only One Do you believe that 4. 
(a) All people with epilepsy should not play video 
games because they are likely to cause seizures. 
5. 
(b) Many (but not all) patients with epilepsy are at 
risk of having a seizure due to playing video 
games. 
6. 
7 
(c) A very small number of people with epilepsy 
are at an increased risk of having a seizure dur- 
ing video game play. 
8 
9. 
Quirk, J. A., Fish, D. R., Smith, S. J. M., Sander, J. W. A. S., 
Shorvon. S. D. and Allen. P. J. First seizures associated with 
playing electronic screen games: A community-based study in 
Great Britain. Annals of Neurology 1995; 37. 
Harding, G. F. A. and Jeavons, P. M. fhorosensirive Epilepsy. 
London, Mac Keith Press, 1994; pp. 110-124. 
Fish, D. R., Quirk, J. A., Smith, S. J. M. et al. Video games 
and epilepsy: final report, London: Consttmer Safety Unir, De- 
parrmenr of Trade and Induswy. 1994. 
Binnie. C. D., Harding, G. F. A., Richens, A. and Wilkins, A. 
Video games and epileptic seizures-a consensus statement. 
Seizure 1994; 3: 245-246. 
Gastaut, H., Trevisan, C. and Naquet, R. Diagnostic value of 
electroencephalographic abnormalities provoked by intermit- 
tent photic stimulation. Elecrmencephalography and Clinical 
Neumphysiology 1958; 10: 194-195. 
Jeavons P. M. Summary of paper on abnormalities during 
photic stimulation. Proceedings ojrhe Elecrrophysiology Tech- 
niques Associarion 1966; 13: 153. 
Kasteleijn-Nolst Trenite D. G. A. Photosensitivity in epilepsy: 
electrophysiological and clinical correlates. Acra Neumlogica 
Scandinavica 1989; 80 (Suppl. 125). 
Daily Telegraph, United Kingdom (22/g/93). 
The Guardian, United Kingdom (14/2/93). 
459 
